Estrogenic activities of isoflavones and flavones and their structure-activity relationships.
In this study, we assessed the relationships between the structure and estrogenicity of flavonoid derivatives. We evaluated estrogenicity via yeast transactivation assays, E-screen assays, and ER binding assays. Genistein and coumestrol in the yeast transactivation assay and biochanin A, genistein, and equol in the E-screen assay, have been shown to have profound estrogenic activities. Flavonoids, with the exception of biochanin A and daidzein, exhibit more profound selectivity for ER beta than for ER alpha. We compared several flavonoids in terms of estrogenicity, as well as relatively small structural differences including the position of the phenol ring and hydroxy groups, the substitution of hydroxy groups or methoxy groups, the opening of the phenol ring; glycitein vs. 4',6,7-trihydroxyisoflavone, biochanin A vs. genistein, apigenin vs. genistein, 7,4'-dihydroxyflavone vs. isoliquiritigenin. A quantitative structure-activity relationship study design was utilized to develop model equations for the estrogenic activities of flavonoid derivatives. The prediction of estrogenicity with regard to ER alpha shows a positive correlation with MW and AlogP, and a negative correlation with Apol and Area (r2 = 0.89 and q2 = 0.83). The prediction of estrogenicity with regard to ER beta reveals a positive correlation with the AlogP and Hbond acceptors, and a negative correlation with RadOfGyration (r2 = 0.77 and q2 = 0.72).